facilities (Kemper, Komisar, and Alecxih 2005) despite a shift toward home or community-based services, nursing homes are important sites for studying unequal access to long-term care among the elderly.
While geographic proximity is one important factor for access (Office of Disease Prevention and Health Promotion 2014), there are many nursing home closures due to financial problems (Castle et al. 2009 ). Approximately 16 percent of nursing facilities closed in the United States from 1999 to 2008, and these closures disproportionately affect neighborhoods with a high concentration of racial and ethnic minorities and poverty (Feng et al. 2011) . Because location is the single most cited priority in nursing home selection (Shugarman and Brown 2006) , the disproportionate rate of nursing home closures in low-income and minority neighborhood may exacerbate limited access to care for elderly residents, thereby increasing long-term care disparities (Feng et al. 2011) .
Although higher nursing home closure rates have been documented in disadvantaged neighborhoods, the underlying causes for these geographical patterns are complex. It is critical to understand whether these mechanisms are due to either "composition" or "context" effects to answer the question of whether we should pay more attention to financial support for individual residents or the role of the environment, including reducing residential segregation by racial-socioeconomic class. In the Diez Roux (2001) framework, a neighborhood provides both "material and social characteristics" that may be related to health. To establish a conceptual framework for geographical patterning of access to nursing home services, we used a distinction between composition and context: Composition represents "the characteristics of individuals concentrated in particular places"; and context means "opportunity structures in the local physical and social environment" (i.e., area or group properties) (Duncan, Jones, and Moon 1998; Diez Roux 2001) . For example, if an area exhibits a high smoking rate, it can be because the area has a high concentration of current smokers (compositional explanation) or because many cigarette retail outlets are located in the area (contextual explanation) (Diez Roux 2001; Macintyre, Ellaway, and Cummins 2002) .
Similar to the effects of neighborhood composition and context on individuals' health, past studies on nursing home performance offer mechanisms that can fit into this framework. One set of studies on nursing home finance has focused on compositional explanation, finding that that the demographic composition of nursing homes is correlated with quality of care and health outcomes. Historically, Medicaid, which disproportionately serves poor and minorities, has a lower reimbursement rate than Medicare and private insurance (Henry J. Kaiser Family Foundation 2013) . Consequently, nursing homes with Medicaid dependency have fewer financial resources (Mor et al. 2004) , which has been shown to contribute to lower quality of care, less staffing, less compliance with specific care elements (Mor et al. 2004; Bowblis 2011) , and worse health outcomes (Harkey and Vraciu 1992) . In addition, nursing homes with high proportion of black residents have lower financial viability and quality of care (Chisholm et al. 2013) .
A second set of studies highlight the importance of neighborhood context, although not all studies are specific to nursing homes. Disadvantaged neighborhoods are less likely to have features of the physical and social environment that are conducive to health (Diez Roux 2001; Diez Roux and Mair 2010; Bower et al. 2014; Lee et al. 2015) . This is because it is more difficult to attract and retain health care providers to economically and socially disadvantaged neighborhoods due to their limited health care infrastructures and frequent clinical, logistical, and administrative challenges (Fiscella and Williams 2004; White, Haas, and Williams 2012) . This contributes to differences in qualifications and competency between physicians who primarily treat black patients versus physicians who primarily treat white patients (Bach et al. 2004 ). In addition, physicians working for plans with a high proportion of black patients provide a lower quality of care compared to those working for plans with a high proportion of white patients (Schneider, Zaslavsky, and Epstein 2002) . These differences in quality of care are also observed among pharmacies: pharmacies located in segregated neighborhood are less likely to provide adequate medication supplies (Morrison et al. 2000) .
In this study, we empirically tested the relationship between compositional factors (operationalized as the proportions of Medicaid-dependent and racial minority residents within individual nursing homes) and contextual factors (operationalized as the proportion of low-income and minority residents within the surrounding neighborhoods) on the fiscal stress and quality of care among nursing homes. The social epidemiology literature typically studies these effects on population health outcomes (LeClere, Rogers, and Peters 1998; Matteson, Burr, and Marshall 1998; Cubbin, LeClere, and Smith 2000; Truong and Ma 2006; Papas et al. 2007; Mair, Roux, and Galea 2008; Larson, Story, and Nelson 2009) and not on institutional outcomes such as facility closure rates, financial performances, or quality of care. At the same time, there is a robust health services literature on the determinants of these institutional outcomes, but the role of neighborhood contextual factors is understudied. Some of these relationships have previously only been assumed in the literature, and others have not yet been studied in the context of access to long-term care. We used a hierarchical modeling strategy (with nursing homes nested within neighborhoods) to test the relationship between nursing homes' fiscal stress and quality of care and (1) composition of nursing homes (variation in proportions of low-income and racial minorities within nursing homes); and (2) neighborhood context (variation in proportions of racial minorities and low-income residents within surrounding neighborhoods). We hypothesize that if compositional (high proportion of low-income or racial minority residents in nursing home) and contextual (poverty concentrated or racial minority neighborhood) elements are present, there will be significant negative relationships between these compositional and contextual factors and financial viability and quality. By investigating the relationship between compositional and contextual factors and nursing homes' fiscal stress and quality of care, we can infer the reason why there are geographical disparities in access to financially viable and high-quality long-term care institutions.
METHODS

Study Design
A cross-sectional study design was used to identify the relationship between compositional and contextual factors on nursing home fiscal stress and quality of care. The cross-sectional design assesses whether individual nursing homes are systematically different from another (between variation), rather than changes in individual nursing homes over time (within variation) . The unit of analysis of this study is approximately 9,800 skilled nursing homes (at a lower level) nested in zip codes (at a higher level) for every year from 2011 to 2013 in 350 U.S. metropolitan statistical areas (MSAs). The main outcomes are nursing home fiscal stress, measured by their operating ratios, and quality of care, measured by the Nursing Home Five-Star Quality Rating.
Assessing Fiscal Stress and Quality of CareData
The data for this analysis come from three sources from 2011 to 2013. First, the Skilled Nursing Facility Cost Report (CMS-2540-96 and CMS-2540-10) from the Healthcare Cost Reporting Information System (HCRIS) was used. By law, all nursing facilities participating in the Medicare program are required to submit expense reports on an annual basis, and information cannot be carried forward to future years. The reports are "a true and accurate representation of the data on file at CMS." CMS has reviewed the reports to improve data quality such as completeness and accuracy (Centers for Medicare and Medicaid Services 2017a). The HCRIS breaks down this information for cost and changes by cost center for every fiscal year since 1996 (Center for Medicare & Medicaid Services 2015) .
Second, the Nursing Home Five-Star Quality Rating System is used. The CMS created the system to help nursing home residents, families, and caregivers compare nursing homes' quality of care (Centers for Medicare and Medicaid Services 2017b). Since December 2008, the CMS includes a set of quality ratings for each nursing home in Nursing Home Compare.
Third, the Online Survey Certification and Reporting (OSCAR) Certification and Survey Provider Enhanced Reporting (CASPER) data were merged with HCRIS and the Five-Star Quality Rating System using the provider identifier. OSCAR/CASPER is a national administrative database collected by survey agencies during nursing facility annual certification inspections. These inspections occur at least once every 15 months and are maintained by the CMS (Brown University Center for Gerontology and Healthcare Research and the National Institute on Aging 2016).
Lastly, neighborhood characteristics of zip code-tabulated areas from 2011 through 2013 were downloaded from the American Community Survey (ACS) 5-year estimates (U.S. Census Bureau 2016b). This survey is conducted every year with a randomly selected sample of addresses in every state and the District of Columbia.
Variables
Dependent Variables. Fiscal stress represents the situation where there are limited resources to provide services (Douglas and Gaddie 2002; Wang, Dennis, and Tu 2007) . The first dependent variable, nursing homes' fiscal stress, is operationalized by the operating ratio. This measure is commonly used in the research literature and monitors whether income derived from the organization's core business operations is sufficient to cover its expenses. It is calculated as the operating revenue divided by the operating expenses, with financially secure organizations having higher operating ratio values (Wang, Dennis, and Tu 2007; Stone et al. 2015) . If operating ratios are smaller than 1, the nursing homes' revenues do not cover its operating expenses, related to its main activities. There is no particular operating ratio that guarantees financially sustainable organization, and the definition of "high" or "low" operating ratios varies by industry. For nursing homes in this study, the median value of operating ratios is 1.19, which translates to 20 percent higher operating revenue than operating costs. The Medicare payment system for nursing facilities, which may affect their revenues, changed minimally during the study period. Medicare payment is made following prospective payment system, where rates are adjusted for case mix and geographic variation, following the Balanced Budget Act of 1997 (Centers for Medicare and Medicaid Services 2013). Although states have changed Medicaid reimbursement rates, the effect of these changes on this cross-sectional study design is minimal.
The second dependent variable is nursing homes' five-star quality rating. The score, ranging from 10 to 50, incorporates three separate aspects of nursing home overall quality: (1) health inspection, which reports deficiencies weighted by scope and severity during the three most recent annual inspection surveys and the most recent 36 months of complaint investigations; (2) staffing, measured as care hours by nursing staff per resident per day and adjusted for nursing homes' severity of need; and (3) quality measures, describing how well nursing homes meet the physical and clinical needs of their residents (Centers for Medicare and Medicaid Services 2017b).
To better understand the specific mechanism of facility management, Appendix SA2 presents the correlation of nursing home overall quality rating (a dependent variable) and staffing information. Overall, staffing rating has the highest weight in determining the quality rating (0.47, p < .01). Registered nurses hours (correlation = 0.28, p < .01) and total licensed practical and vocational nurses (correlation = 0.23, p < .01) are highly positively correlated with quality rating. In addition, hourly wage is positively correlated with overall nursing home quality rating (correlation = 0.07, p < .01).
Independent Variables. Two levels of independent variables are used in this analysis. At the nursing home level (compositional explanation), the main independent variables were (1) Medicaid dependency (85 percent or more of the residents are supported by Medicaid and less than 8 percent are supported Assessing Fiscal Stress and Quality of Careby Medicare); and (2) racial minority composition (40 percent or more of the residents are nonwhite) within nursing homes. Mor et al. (2004) defines "a lower-tier facility" as a nursing home with 85 percent or more of the residents supported by Medicaid, less than 10 percent supported by private payers, and less than 8 percent supported by Medicare within nursing homes. Due to many missing values in private payer variable in our dataset, we omit the criteria for private payer to define Medicaid dependency. Nursing homes can shift costs by charging private payers more to compensate shortfalls in Medicaid payments within nursing homes (Frakt 2011) . Two independent variables at the nursing home level are dichotomized because relatively extreme payermix configurations yield minimum opportunities for cross-subsidizing the residents' care across Medicaid, private pay, and Medicare within nursing homes (Mor et al. 2004 ). When we did a robustness check using continuous variables for nursing home composition (nursing homes with high Medicaid and racial minority residents), the direction and significance of independent variables did not change. At the neighborhood level (contextual explanation), we use (1) the natural log of the population living under the poverty line in zip codes; and (2) the natural log of the number of racial minorities in zip codes (Schulz et al. 2002; Feng et al. 2011 ). The U.S. Census Bureau defines poverty using a set of income thresholds, which does not vary by geographical region, depending on family size and composition. If family's total income is below the family's income threshold, then all family members are considered impoverished (U.S. Census Bureau 2016a). Appendix SA3 presents the correlation among independent variables. Although all four independent variables are positively correlated, multicollinearity may not be a problem because correlation coefficients are low and the sample size is large.
Control Variables. We control for multiple nursing facility organizational characteristics that are commonly associated with financial performance and quality of care. For example, 62 percent skilled nursing facilities operate as chain, so the fiscal stress and quality of care in one facility should be explained by this factor. The first is organizational characteristics of the nursing homes: number of beds, occupancy rates, chain, market concentration (Herfindahl-Hirschman index, defined as the sum of squares of the number of beds within neighborhood), and ownership types (Chisholm et al. 2013 ). The second is facilities' case mix (the spectrum of severity of cases that a specific nursing home handles [Chisholm et al. 2013; Weech-Maldonado et al. 2010; Zinn et al. 2009]) , and a cognitive function performance measure (proportion of residents with low cognitive impairment) to identify the nursing homes primarily focusing on mental disorders. The size of neighborhood is also controlled.
Model Specifications
We used two sets of models for our analyses: (1) ordinary least square (OLS) to estimate the relationship between nursing home composition and fiscal stress and quality of care; and (2) varying intercept hierarchical linear models (HLM), an extension of regression in which datasets consist of more than one level. We used HLM containing covariates at both the nursing home (compositional explanation) and neighborhood levels (contextual explanation) within the same model. These models are useful for nested data, with multiple nursing homes existing within neighborhoods. As there are nursing homes with multiple observations across years, information on specific nursing homes or neighborhoods may not greatly change over time. If this is the case, it is unlikely that all observations in a dataset are unrelated. To provide correct estimations, we used clustered standard error by nursing homes for nursing homelevel estimations and repeated the same analysis for each year of the 3-year period from 2011 to 2013 as a robustness check. Nursing home fixed effects estimation is not appropriate because it relies completely on variation within groups. Table 1 illustrates the summary characteristics of nursing homes in 350 MSAs from 2011 to 2013. The average operating ratio across all years in this study is 1.20, which is relatively consistent from 2011 to 2013. On average, 59.0 percent Medicaid residents and 18.0 percent racial minorities reside in nursing homes. The neighborhoods where nursing homes are located have, on average, 15.1 percent population under the poverty line and 12.4 percent of racial minorities. The summary statistics for the control variables in the regression analysis are also presented in Table 1 . Table 2 shows the differences in operating ratios and quality ratings by nursing home and neighborhood characteristics. First, we examine the differences in operating ratios and overall nursing home quality rating by two nursing home characteristics (Medicaid dependency and predominantly minority). Medicaid-dependent nursing homes have slightly lower operating ratios (0.07, p < .001) and overall rating (2.56, p < .001) than non-MedicaidAssessing Fiscal Stress and Quality of Caredependent nursing homes. Predominantly nonwhite nursing homes have a 4.59 lower nursing home quality (p < .001). The second panel presents the operating ratio and quality rating by neighborhood characteristics (poverty and racial minority concentration). The quality rating is 1.68 points lower in nursing homes located in poverty-concentrated neighborhoods; and 2.48 points lower in nursing homes located in racial minority-concentrated neighborhoods.
RESULTS
To extend the analysis further to contextual factors by focusing on predominantly racial minority neighborhoods, Figure 1 shows maps of four largest MSAs by population to depict the spatial concentration of nursing 
Control Variables
Nursing home characteristics Number of beds (hundreds) homes. The blue H represents nursing homes in the top 20 percent of operating ratios; and the red L shows nursing homes in the bottom 20 percent of operating ratios. As observed in New York, nursing homes with sufficient financial resources (depicted as H) are mainly located in predominantly white neighborhoods. We observed the same geographical patterns in Los Angeles, Chicago, and Dallas. Table 3 shows the regression results that test the relationship between nursing homes' fiscal stress and quality rating and their composition of nursing home residents (Medicaid dependency and racial minorities) and neighborhood context (proportion of residents who are low-income or racial minorities in the surrounding zip code), controlling for nursing home characteristics, including number of beds, occupancy rates, and chain.
The first column in Table 3 shows that Medicaid-dependent nursing homes have a 3.5 percentage point lower operating ratio (p < .001). Even after controlling for composition of nursing home residents, neighborhood context still matters: Nursing homes located in predominantly black or African American communities have higher fiscal stress. A 1 percent increase in the black Note. Medicaid dependency represents that 85 percent or more of the residents are supported by Medicaid and less than 8 percent are supported by Medicare; and racial minority composition indicates that 40 percent or more of the residents are nonwhite. Poverty-concentrated neighborhoods represent that population below poverty line is more than 20 percent in neighborhoods; and predominantly racial minority neighborhoods indicate that neighborhoods with that minority population is more than 20 percent. or African American population is associated with 0.8 percentage point lower operating ratio (p < .01). Forty percent of the total variance in operating ratios is accounted for by differences between neighborhoods (based on the intraclass correlation coefficient). Additional models that include each main effect individually have consistent findings on the direction of effect (see Appendix SA4). The second column in Table 3 shows the nursing homes with predominantly nonwhite residents have a 2.64 lower quality rating score (p < .001). In addition, even after controlling for nursing homes' composition, nursing homes in the surrounding zip code with high proportion of low-income or racial minority residents have lower overall quality ratings, respectively (1.20 and 0.37, p < .001). Forty percent of the total variance in operating ratios is accounted for by differences between neighborhoods (based on the intraclass correlation coefficient). Additional models that include each main effect individually have consistent findings on the direction of effect (see Appendix SA5). Figure 2 presents the coefficients from a separate regression by year using the models in Table 3 . For each year (X-axis), Y-axis shows the coefficients with 95% confidence interval from the estimations of the effect of neighborhoods characteristics on operating ratios and quality ratings. First, Figure 2 (a) shows that there is no statistically significant relationship between poverty-concentrated neighborhoods and operating ratios of nursing homes. Figure 2(b) , on the other hand, shows that nursing homes located in minorityconcentrated neighborhoods are more likely to have lower operating ratios, although the relationship in 2011 is not statistically significant at the 95% confidence level. Figure 2 (c) and (d) presents the changes in quality rating depending on neighborhood context. Although the effect of racial minority neighborhoods on nursing homes' quality rating in 2013 is not statistically significant, we have consistent findings that the proportion of low-income or racial minority residents in surrounding zip codes is negatively correlated with nursing homes' quality ratings across years.
DISCUSSION
In this paper, we assessed the contributions of both compositional (i.e., nursing homes with high Medicaid and racial minority residents) and contextual factors (i.e., disadvantaged neighborhoods) on nursing homes' fiscal stress and quality of care. Examining nursing homes' fiscal stress and quality of care is important because nursing homes in disadvantaged neighborhoods are more likely to close, in turn worsening access to long-term care via institutions in these communities. Using OLS and HLM with HCRIS, Nursing Home Five-Star Quality Rating System, OSCAR/CASPER datasets, and ACS from 2011 to 2013, we found both compositional and contextual factors are related to nursing homes' fiscal stress and quality of care. To assess the substantive effect, an "average" nursing home with mean values of all covariates in the dataset is used. The predicted values from the regression models indicate that increasing the composition of black or African American residents from 10 percent to 40 percent within a neighborhood is associated with a 0.01 decrease in the operating ratio. This translates into a $100,000 decrease in total patient revenue of an average nursing home, assuming that operating expenses remain the same. In addition, increasing the neighborhood's population living in poverty from 10 percent to 40 percent within a neighborhood leads to a 1.7 point predicted drop in nursing home quality rating for an average home. Furthermore, increasing the percentage of black neighborhood residents from 10 percent to 40 percent would lower the predicted quality rating for an average nursing home by 0.52.
First, we observed a compositional effect within nursing homes: Nursing homes where Medicaid residents predominantly reside are more likely to be under fiscal stress and provide lower quality care. The results are consistent with previous studies on "two-tiered" systems of nursing homes (Mor et al. 2004; Smith et al. 2007) . Although Medicare margins remain high relative to service costs (Medicare Payment Advisory Commission [MedPAC] 2012), profit margins for Medicaid and private payers are lower than Medicare (Harrington et al. 2013) . This is because Medicaid reimbursement rates for nursing homes are traditionally lower than Medicare or private payers; therefore, nursing homes disproportionately serving Medicaid residents have lower revenue, which may lead to poor quality of care. This study provides empirical evidence that there is a positive relationship between Medicaid dependency and fiscal stress of nursing homes and suggests some plausible mechanisms for why Medicaid-dependent nursing homes are more likely to provide lower quality of care.
Further, we explored the relationship between neighborhood contexts (poverty and racial minority-concentrated neighborhoods) and nursing homes' fiscal stress and quality of care, even after controlling for nursing homes' compositional factors. Although there has been significant study of the plight of low-income racial minorities within lower-tier nursing homes (Mor et al. 2004; Smith et al. 2007; Chisholm et al. 2013) , there has been limited systematic research on how underlying neighborhood contexts are exacerbating fiscal stress. For example, Chisholm et al. (2013) claimed that nursing homes' financial performance is influenced by the racial composition of nursing home residents because minorities are disproportionately covered by Medicaid. As they claimed, nursing homes' Medicaid dependency is negatively related to operating ratios. However, we further showed that racial minority concentration within neighborhoods matters more than racial composition of nursing home residents to explain nursing homes' fiscal stress. We can potentially interpret the result as evidence that nursing homes with high operating ratios are less likely to provide services in predominantly racial minority communities, rather than a result of a correlation between Medicaid dependency and racial minority residents within nursing homes.
This study has several limitations. With our cross-sectional design, we did not provide evidence for a causal relationship between compositional and contextual factors and nursing home fiscal stress and quality of care. Although we find two outcome variables, fiscal stress and quality of care, are related to compositional and contextual factors, further analysis is required to support inference. Second, we limited our dependent variable for financial performance to operating ratios, which only captures the ability to continue operations over the medium term. This may lead to a bias because different financial performance indicators measure slightly different dimensions of fiscal health (Stone et al. 2015) . Third, the operating ratios are operationalized as operating revenues relative to operating costs, and thus are determined by both measures. This does not allow us to fully account for the underlying source of variation. However, we use this measure to be consistent with the public financial management literature. Fourth, we focused only on institutional long-term care, while there has been a shift toward home or community-based services. As neighborhood contexts may be more critical issue for noninstitutional long-term care, it needs to be clarified further in future research.
More broadly, this study suggests that different policy designs may be needed to ensure the fiscal health of Medicaid-dependent nursing homes located in racial minority neighborhoods in order to ensure that all elderly have adequate access to financially viable and high-quality long-term care institutions regardless of where they live. Formal racial discrimination and segregation within nursing homes were abolished after the civil rights movement (Smith et al. 2008) . However, racial disparities in the access to financially sustainable long-term care facilities persist (Smith et al. 2007; Virnig et al. 2009; Chisholm et al. 2013) . The findings of this study aligned with the claims that "bias, prejudice, and stereotyping on the part of health care providers may contribute to differences in care (Smedley, Stith, and Nelson 2002) " at the institutional level. Although racial minorities may not be overtly barred from residing in certain nursing homes, institutional racism may remain through health care providers' business decisions and individuals' nursing home selection process based primarily on geographical proximity. Finally, the results from our study suggest that as the U.S. population ages, making nursing homes an increasingly critical source of health care, addressing disparities in access to high-quality long-term care will be an important dimension of promoting equity. Disclaimers: None.
